Polysaccharides affecting microstructure, mouthfeel and taste perception
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Polysaccharides plays an important role in the microstructure, mouthfeel and taste perception of food products. In the work presented, model products (mixed whey protein isolate/polysaccharide gels) were used to determine the relationships between polysaccharides, microstructure, rheological properties and sensory perception. Ingredient composition and processing conditions determine the microstructure of the gels obtained. The microstructure affects the rheological properties and those two together determine the sensory perception. Not only the mouthfeel attributes but also the taste perception. The results show that control over the microstructure allows a sugar reduction of 25% without any change in sweetness scores.

Microphase separated mixed gels of whey proteins and polysaccharides were prepared by acid-induced cold gelation. Polysaccharides with different charge densities ranging from neutral (galactomannans) to one negative charge per monosaccharide (-carrageenan) were selected to alter the phase separated microstructure. The charge density turned out to be the dominant factor that determined the microphase separation. The mechanism behind the microstructure formation was studied with a combination of techniques, including confocal laser scanning microscopy (CLSM) and small deformation rheology. The microstructures as observed by CLSM could be subdivided in homogeneous, coarse stranded, protein continuous, bicontinuous and heterogeneous systems.
The gels exhibited a large spectrum of sensorial properties as evaluated by panellists in a quantitative descriptive analyse (QDA). Mouthfeel attributes that discriminated best between the gels were watery, crumbliness and spreadability. Watery strongly correlated with the amount of exuded phase (serum) measured during uniaxial compression. Bicontinuous, heterogeneous and coarse stranded gels released the highest amount of serum whereas protein continuous and homogeneous gels showed low serum release. Serum release has a positive effect on for instance the juiciness of a product. Therefore, the microstructure is a parameter to control the juiciness of for example meat alternatives.

The concept of microstructure determining the serum release was used to design a series of mixed whey protein/gellan gum gels with different sugar contents and different amounts of serum release. Variations in the protein concentration were used to obtain a series of samples with equal mechanical properties. Serum release significantly boosted sweetness intensity. The sweetness scores for gels with 12% serum release were the same as for gels with 2% serum release but 30% higher sugar concentration. The results indicate that serum release is a tool to compensate for the loss taste intensity related to the reduction of sugar and salt in gelled foods.

Concluding, polysaccharides have a strong impact on the microstructural, mechanical and sensory properties of food products. Control over the microstructure can be used as a tool to optimise the consumer acceptance of low-fat and low-sugar products.

